It is a generally accepted notion that there is little room for plasticity of functions in a connectivity system based on a ''wiring'' that is rigidly predetermined by some blueprint. Conversely, a certain degree of plasticity is intuitively acceptable in a system in which there are inbuilt dynamic possibilities for alternative routes.
-Já nos Szentá gothai, 1978 Every so often, a book or monograph comes along whose timing is impeccably linked to the blossoming and maturation of a research field; Diversity in the Neuronal Machine is one such book. In the last decade, interest in the study of cortical inhibitory interneurons has rapidly expanded to include researchers from all disciplines of the Neurosciences. This is best evidenced by the number of articles appearing in high-profile international journals, the numerous conferences (too many to mention), as well as the newly created Gordon Research Conference on Inhibition dedicated to this once humble field. Indeed, a recent summit meeting was convened in Petilla, Spain, the birth place of Ramon y Cajal, to commence the tentative first steps toward a logical classification of cortical inhibitory interneuron subtypes (the so-called Petilla Convention). This latter event reflects a growing desire by many in the field (this writer included) to place some order on the myriad of interneuron types currently being studied by anatomists, physiologists, and developmental biologists. A desire for order is part of the human condition, and as scientists we constantly strive to make sense of an ever growing number of parameters to drive research strategies or to construct ''realistic'' models of neuronal networks or circuits. This book takes a fresh approach to this ageold dilemma and strives to point out that variability is an integral part of the ordered system. In essence, life is messy, and while normalizing, or homogenizing, cell types and properties is useful for certain purposes, and it may be convenient to salve our research conscience (and our funding agencies), it cannot and does not represent the fullness of biological reality. Therefore, representing reality only through the ''typical'' is an endeavor which can lead to flawed conclusions about the very cells and circuits we are attempting to study.
Dr. Soltesz is Professor of Anatomy and Neurobiology at the University of California, Irvine. He has long standing credentials in the field of cortical inhibitory interneurons and computational modeling, and this monograph is a result of years of studying the subtleties and complexities of these cells. Although much of the discussion draws from Soltesz and colleagues' published work, the author is careful to include relevant discussion of similar concepts as they occur throughout nature. The text is littered with anecdotes and well-informed quotations (two of which bracket this review). Consequently, this is a book with tremendous depth and critical thinking and in short it is a tremendously satisfying read. It is an appropriate read for both newcomers to the field as well as for well-seasoned researchers. I would urge anyone who feels that they have something to say about interneuron classification schemes to read it and carefully consider the arguments set forth.
Over the years, many exceptional reviews and articles have dealt with the anatomy, physiology, and diversity of cortical inhibitory interneurons. If this book were only another updated version or consolidation of this avenue of thought, it might be worthy of a read, fortunately it is that and so much more. The first few chapters deal with the historical study of inhibitory interneurons, from Cajal to the present day. Drawing on a legacy of astonishing anatomical and physiological detail, the author makes a careful consideration of the current state of the field and discusses the emergence of classification systems based on anatomy, neurochemistry, position within a circuit and function, etc. This is a welcome opening to the book, but the author cautions the reader that the ''book does not aim to cover all aspects of interneuronal anatomy and physiology. Instead it focuses on a single theme, namely on the nature of the dichotomy between the existence of specialized interneuronal classes and the natural variability within the distinct interneuronal populations.'' The author is both impressed and concerned with the order that can be imposed on certain populations of interneuron at the molecular, anatomical, and presumed functional position within the architecture of the neuronal network. The idea of variability and variance appears early in the text and remains center stage throughout. Variance is a parameter that impacts almost every facet of neurobiology and in the present book it is discussed with reference to a wide array of topics, including interneuron anatomical precision, synaptic transmission, ion channel distribution, density and modulation, intercellular signaling, and network function. The concept of cell type may appear to be anathema to the existence and importance of variance, but cell type and variance are in fact two distinct, but intricately linked aspects of reality. To aid and support his discussion, the author draws from many aspects of the natural world: biological diversification, evolution, and ecology to name a few.
In discussing prevailing interneuron properties and classification schemes, the author goes to great lengths to convince the reader that convenient classification pigeonholes, i.e., an idealized version of each and every subpopulation of interneuron may be helpful but it is not sufficient. The book takes great pains to convince the reader that the devil really is in the details. It is argued that focusing on the ''idealized form'' or function ignores the cell-to-cell variability, which without question exists in nature, but is often conveniently attributed to experimental error or some equivalent. For example, even within well-defined anatomical cell types, e.g., parvalbumin basket cells, variation in axonal targeting domains, action potential timing, channel densities, or the phosphorylation/dephosphorylation state of a particular channel at a given moment are likely to be as important, if not more important, in aiding our precise understanding of this cell type in a neuronal network. In short, once we appreciate the overall features of each cell type, it is the variance within the data that we need to pay more attention to.
The book really hits its stride from chapter 5 onward, where variance, heterogeneity, and diversity are considered at the level of changes in cellular function, neuromodulation, or computational networks. For example, the author compares how systematic changes in the variance of synaptic strength with/or without accompanying change in mean impact inhibitory control of granule cells discharge in vitro and in silico, often with eye-opening conclusions. Novel strategies for studying mean and variance are discussed, and compelling arguments suggest that changes in variance be included in any study concerned with exact descriptions of cell function. More importantly, the author stresses that consideration of changes in variance is often as important in determining cell and network function as is consideration of the mean (which is the usual parameter monitored in virtually every scientific publication). This theory is expanded to consider the role of diversity and relative abundance of cell type, both of which are shown to be important features in the generation of coherent oscillatory activity. The importance of an appreciation of cell-to-cell variability is underscored in consideration of modeling strategies, and anyone interested in constructing realistic neuronal networks is urged to read the chapters on small-world and scale-free networks, which I consider major highlights of the book.
In later chapters, the author tackles the thorny issue of studies of taxonomy of cortical interneurons using multiplex mRNA strategies. While these studies are undoubtedly important and have aided our appreciation of expression profiles within well-characterized cell types, these studies only represent a static snapshop in the life of an otherwise complicated system. They tell us nothing about variability in protein expression levels or the dynamic interplay between proteins and second messenger systems that must surely have major impact on the moment-to-moment computation of a particular cell. To caution against rigid interpretation of these studies, Soltesz elaborates on a concept first raised by Eve Marder and colleagues who demonstrated that in constructing models of ''specialized'' neurons the solution to a particular cell's function could be reached by numerous combinations of conductance densities. More importantly, when the average of these individual solutions was generated, the resulting cell showed properties inconsistent with the individuals that generated the average. This is an eye-opening result which should caution even the most seasoned modeler in relying on the normalized data to generate the ''ideal'' neuron. Taking this idea further, Soltesz hypothesizes that interneuron species form a population with certain cell-to-cell variability, with the variability being important for its precise function at the network level. If we learn anything from these issues it is that we have to respect that cell-to-cell variability is part of the natural order, and that is going to make clear-cut definitions of cell types and properties problematic.
In conclusion, it is clear that once scientific investigation within a given field has matured and become comfortable with the ''norms'' within the data, it then has the luxury to probe the darker underbelly of the data. This book is a great introduction and tool into how to consider this messy, but essential, aspect of scientific endeavor and a message I think we could all stand to pay attention to. Or as Darwin (1859) 
